SHAFT FOR POLLER WHEEL 



BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to a shaft for a roller vdieel which 
is used in a roller v*ieel of a crawler type traveling apparatus or the 
like. 

DESCRIPTION OF THE PRIOR ART 

As shown in Fig. 15, there has been conventionally a crawler type 
traveling apparatus (a chassis afparatus) structured such that a frame 

101, an idler 102 and a sprocket 103 are arranged approximately linearly, 
a plurality of lower roller wheels 104, ... are rotatably provided in a lower 
portion of the frame 101, and a crawler belt 105 is wound around the idler 

102, the lower roller wheels 104, ... and the sprocket 103. The lower roller 
wheels 104 are structiared such as to disperse a weight of a vehicle body 
and transmit to the crawler belt 105. 

In this case, the lower roller viieel 104 is provided with a shaft 
106, and a roller 107 rotatably supported to the shaft 106, for example, 
as shown in Fig. 16. The shaft 106 is constituted by a first shaft portion 
108a and a second shaft portion 108b, and the first shaft portion 108a 
and the second shaft portion 108b are integrally welded. In other words, 
the respective shaft portions 108a and 108b are ocaistituted by large- 
diameter main body portions 109a and 109b, and supporting portions 110a 
and 110b continuously provided in the main body portions 109a and 109b, 



and hole portions 111a and 111b are provided in the main body portions 
109a and 109b. Farther, the main body portion 109a of the first shaft 
portion 108a and the main body porUon 109b of the second shaft portion 
108b are integrated in an abutted state. Further, the roller 107 is 
rotatably outward fitted to the main body portion 109a of the first shaft 
portion 108a and the main body portion 109b of the second shaft portion 
108b via a bearing means. 

Further, there is a shaft v*iich is not joined (for exanple, patent 
document 1) . The shaft mentioned abov/e is called as a dumbbell type, as 
shown in Fig. 17. In other words, in this case, the shaft is constituted 
by supporting portions 113a and 113b in both end portions, and a 
large-diameter portion 114 in a center portion, and a peripheral groove 
115 is formed in a center portion of the large-diameter portion 114 in 
an axial directiai. Further, the roller 107 is rotatably outward fitted 
to the large-diameter portion 114 in the center portion via a bearing means . 

Patent Document 1 

Japanese Unexamined Utility Model Publication No. 5-45338 (page 

1) 

Ifowever, since the shaft is formed in a hollow shape in the case 
of using the shaft in Fig. 16, a weight savijng can be achieved, however, 
it is necessary to join the first shaft portion 108a to the second shaft 
portion 108b. It is troublescroe to manufacture such the shaft, and if there 
is a defect in the joint of the joining area, there is a risk that the 



first shaft portion 108a and the second shaft portion 108b are separated 
frcm each other at a time v*ien a load is c^jplied during \ase. Flarther, in 
the dumbbell type as shown in Elg. 17, it is possible to a\7Did a joining 
work, however, since the shaft is a so-called solid type, the weight is 
increased, and a cost thereof dLs increased accordingly. Further, in order 
to supply an oil to an oil reserving portion 116 formed between a roller 
inner peripheral surface and a shaft outer peripheral surface, it is 
necessary to f oim diametrical hole portions 118 and 118 conmunicated with 
an axial hole portion 117 . The diametrical hole portions 118 and 118 reach 
an outer peripheral surface frcm an axis 0 and are comparatively long, 
and it is troublesome to work the diametrical hole portions 118 and 118. 

SUMMARY OF THE INVENTICN 
The present invention is made in order to achieve the conventicsial 
defects mentioned above, and an objet of the present invention is to provide 
a shaft for a roller vdieel i*ich is excellent in strength and can achieve 
a weight saving. 

In accordance with a first aspect of the present invention, there 
is provided a shaft for a roller viieel vAiich rotatably supports a roller 
outward fitted between both end portions in a state in which both end 
porticxis are fixed, and receives a load in a dianetrical direction via 
the roller, vdierein a recess porticxi is provided on a side to which the 
load is not applied, on an outer peripheral surface corresponding to the 
roller. 

In the shaft for the roller wheel in accordance with the first aspect 
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mentioned above,, since the recess porticxi is provided on the outer 
peripheral surface, it is possible to lighten the weight of the shaft, 
it is easy to handle, and it is possible to reduce a nianufacturing cost. 
Further, since the recess portion is provided on the side to which the 
load is not applied, it is possible to sufficiently achieve the strength 
required as the shaft even in the case that the shaft is under the load. 

In accordance with a second aspect of the present invention, there 
is provided a shaft for a roller v*ieel, wherein the load applying direction 
is a vertical direction, and a cross sectional shape of the shaft in the 
recess portion is formed in a shape which is constituted by an upper circular 
arc portion on an \jpper side, a lower circular arc portion on a lower side, 
and a vertical connection portion passing through the shaft axis and 
connecting the upper circular arc portion to the lower circular arc portion • 

In the shaft for the roller vAieel in accordance with the second 
aspect mentioned above, since the cross sectional shape of the shaft in 
the recess portion is formed in the shape which is constituted by the upper 
circular arc portion in the upper side, the lower circular arc portion 
on the lower side, and the vertical connection portion connecting the vpper 
circular arc portion to the lower circular arc portion, it is possible 
to f oiin the roller v*ieel such as to leave a portion required for receiving 
the load, it is possible to widely reduce an entire weight, and it is possible 
to further reduce the manufacturing cost- 

In accordance with a third aspect of the present invention, there 
is provided a shaft for a roller wheel, wherein the shaft cross sectional 
shape is vertically symmetrical with respect to the shaft axis. 



In the shaft for the roller vAieel in accordance with the third aspect 
mentioned above^ since the shaft cross sectional shape is vertically 
synitetrical v*ith respect to the shaft axis, it is easy to manufacture, 
it is possible to assemble the roller v*ieel using the shaft for the roller 
vdieel in a crawler type traveling apparatus or the like without relation 
to a vertical attitude, and an excellent workability can be obtained. 
In accordance with a fourth aspect of the present invention, there is 
provided a shaft for a roller wheel, viierein a peripheral length of the 
recess portion is smaller on the end portion side in the axial direction 
than in the center portion in the axial direction. 

In the shaft for the roller v*ieel in accordance with the fourth 
aspect mentioned above, since the peripheral length of the recess portion 
is smaller on the end portion side in the axial direction than in the center 
portion in the axial direction, it is possible to effectively prevent the 
strength of the supporting portion for the rotatably supported roller from 
being lowered. Accordingly, it is possible to receive the load applied 
from the roller in a stable state, an excellent durability is achieved, 
and it is possible to provide a shaft viiich can be stably used for a long 
time. 

BRIEF DESCRIPTIOSI OF THE DRAWINGS 
Fig. 1 is a side elevational view showing an embodiment of a shaft 
for a roller vAieel in accordance with the present invention; 

Fig. 2 is a plan view of the shaft for the roller viieel; 
Fig. 3 is a cross sectional view along a line A-A in Fig. 2; 



Fig. 4 is a cross sectional view along a line B-B in Fig, 2; 

Fig. 5 is a cross sectional view along a line C-C in Fig. 2; 

Fig. 6 is a cross sectional view along a line. D-D in Fig. 2; 

Fig. 7 is a side elevational view showing another embodiment of 
a shaft for a roller v*ieel in accordance with the present inventions- 
Fig. 8 is a plan view of the shaft for the roller vdieel; 

Fig. 9 is a cross sectional view along a line E-E in Fig. 8; 

Fig. 10 is a cross sectional view along a line F-F in Fig. 8; 

Fig. 11 is a side elevational view showing yet another embodiment 
of a shaft for a roller v*ieel in accordance with the present invention; 

Fig. 12 is a plan view of a cross section of the shaft for the roller 

wheel; 

Fig. 13 is a cross sectional view along a line G--G in Fig. 12; 

Fig. 14 is a cross sectional view along a line H-H in Fig. 12; 

Fig. 15 is a brief view of a crawler type traveling apparatus; 

Fig. 16 is a side elevational view showing a conventional shaft 
for a roller vAieel by using a partly cross section; and 

Fig. 17 is a side elevational view showing another conventional 
shaft for a roller vAieel by using a partly cross section. 

DESCRIPTION OF THE PREFERRED EMBODIMEbTTS 
Next, a description will be given in detail of a specific embodiment 
of a shaft for a roller wheel in accordance with the present invention 
with reference to the acccnpanying drawings. Fig. 1 shows a roller wheel 
using the shaft for the roller wheel in accordance with the present 



invention. The roller vdieel is used for a. lower roller wheel of a crawler 
type traveling apparatus, for exanple, in a construction machine such as 
a bulldozer or the like and an agricultural machine such as a harvesting 
machine or the like. The crawler type traveling apparatus is structtired, 
in the same manner as that of the conventional crawler type traveling 
machine in Eig. 15, such that an idler and a sprocket are arranged 
approximately linearly, a roller wheel (a lower roller viieel) is rotatably 
provided between the idler and the sprocket, and a crawler belt is wound 
around the idler, the roller vdieel aixi the sprocket. The roller vdieel is 
provided with a roller vAieel shaft 1 iji accordance with the present 
inventiCTi, and a roller 3 rotatably si:i5X5rted to the shaft 1 via a bearing 
means 2, as shown in Fig. 1. Further, seal apparatuses S and S are arranged 
in an outer side of the bearingmeans 2 (in an outer side in an axial direction 
of the shaft) . 

The roller wheel shaft 1 is constituted by a middle portion 4 to 
vfliich the roller 3 is outward fitted, and end portions 5a and 5b protruded 
from the middle portion 4 and having a smaller diameter than that of the 
middle portion 4. The roller wheel shaft 1 is a fixed shaft in which the 
end portions 5a and 5b are mounted to a fdlxed side. EXirther, the middle 
portion 4 is provided with a pair of recess portions 6 and 6 at syrrmetrical 
positions with respect to a shaft axis O. The recess porticai 6 is formed 
in an oval shape in a side view as shown in Fig. 1, and a peripheral length 
L (refer to Figs. 3 to 6) thereof is set to be smaller on the end portion 
side in the axial direction than in the center portion in the axial direction. 
Further, the recess portion 6 is structured such that a long diarteter X 
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thereof is slightly shorter than an axial length of the middle portion 
4, and a short diameter Y is slightly shorter than a diameter of the shaft. 
In this case, a chamfer portion 7 is pro^n.ded in a peripheral edge portion 
of the recess porti<»i 6. 

Further, a cross sectional shape of the shaft in the recess portions 
6 and 6 is set to a sh^ as shown in Figs . 3 to 6, that is, an approxixtately 
I shape. In other words, the shaft cross sectional shape mentioned above 
is constituted by an upper circular arc portion 10 on an xjpper side, a 
lower circular arc portion 11 on a lower side, and a connection portion 
12 ccoinecting them. In this case, the connection portion 12 extends in 
a vertical directia:i so as to pass through the shaft axis O, and ccxmects 
the upper circular arc portiCTi 10 to the lower circular arc portion 11 . 
Accordingly, the shaft cross sectional shape is vertically siranetrical 
with respect to the shaft axis O. Further, since the peripheral length 
L of the recess portion 6 is set such as to be shorter on the end portion 
side in the axial direction than in the center portion in the axial direction, 
the vertical length of the connection portion 12 is changed sequentially, 
as shown in Fig. 3 showing a cross section along a line A-A in Fig. 2, 
Fig. 4 showing a cross section along a line B-B in Fig. 2, Fig. 5 showing 
a cross section along a line C-C in Fig. 2, and Fig. 6 showing a cross 
section along a line D-D in Fig. 2. 

Further, the shaft 1 is provided with a supply passage 14 for 
supplying an oil to an oil reserving portion 13 formed between the roller 
3 and the shaft 1, as shown in Figs. 1 and 2, that is, provided with an 
axial hole portion 15 extending along the shaft axis O open to an end sxarf ace 
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of one end portion 5a, and provided with a first through hole 16 close 
to the one end portion 5a and a second through hole 17 close to the another 
end portion 5b, in the connecticai porticai 12 mentioned above. Rirther, 
the first through hole 16 close to the one end portion 5a is communicated 
with the axial hole portion 15. Accordingly, the oil injected into the 
axial hole portion 15 is supplied to both (right and left) recess portions 
6 and 6 from the axial hole portion 15 via the first through hole 16, and 
is supplied to the oil reserving porticai 13 f rcxa the recess porticxis 6 
and 6. Further, since both the recess portions 6 and 6 are cotinunicated 
with each other by the second through hole 17 , the oil is supplied lanif ormly 
to both the recess portions 6 and 6 by the second through hole 17 and the 
first through hole 16. In this case, a plug xrienriber 18 is attached to the 
opening portion of the axial hole portion 15 after the oil is injected. 

In this case, the roller 3 is constituted by a first half body 20 
and a second half body 21, and is si:?>ported to the shaft 1 by supporting 
members 22a and 22b mounted to both end sides. In other words, each of 
the half bodies 20 and 21 has an inner collar portion 23 and an outer collar 
portion 24 in an outer peripheral surface thereof, and a peripheral groove 

25 in an inner peripheral surface thereof. The oil reserving portion 13 
is formed in the peripheral grooves 25 and 25. Further, recess porticwis 

26 and 26 are provided in outer end surfaces of the respective half bodies 
20 and 21, and the supporting raeiribers 22a and 22b are fitted to the respective 
recess portions 26 and 26. 

In this case, the si:5porting members 22a and 22b have peripheral 
notch portions 27 and 28 in an inner side and an outer side in an axial 
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direction of the outer perijAieral surface, and a collar portion 30 is f onned 
by the notch portions 27 and 28. Further, inner diameter portions 31 and 
31 of the recess portions 26 and 26 in the respective half portions 20 
and 21 are fitted to the respective peripheral notch portions 27 and 27 
in the inner side. Further, a plurality of hole portions 32, ... arranged 
along a peripheral direction are provided in the collar porticn 30, and 
bolt mertibers 33, ... inserted to the hole portions 32, ... are screwed with 
threaded holes of the respective half bodies 20 and 21. Accordingly, the 
middle portion 4 of the shaft 1 is clanped by both the supporting members 
22a and 22b, and the roller 3 is attached to the shaft 1. At this time, 
bushes 35 and 35 are interposed between the inner peripheral surfaces 20a 
and 21a of the respective half bodies 20 and 21, and the outer peripheral 
surface of the shaft 1 (specifically, the outer peripheral svurface 4a of 
the middle portion 4) , and thrust pads 36 and 36 are interposed between 
inner end surfaces 37 and 37 of both the supporting mertibers 22a and 22b, 
and end siarfaces 38 and 38 of the middle portion 4 of the shaft 1. In other 
words, the bearing means 2 mentioned above is structured by the bush 35 
and the thrust pad 36. Accordingly, the inner end surfaces 37 and 37 of 
both the supporting mentoers 22a and 22b press the end surfaces 38 and 38 
against the middle portion 4 of the shaft 1 via the thrust pads 36 and 
36 to an inner side in the axial direction, by fastening the bolt members 
33, ... of both the si^jporting members 22a and 22b, and the roller 3 to which 
both the si^jporting members 22a and 22b are attaciied is rotatably sxjpported 
to the shaft 1 dLn a state in vdiich the roller 3 is <xitward fitted in the 
middle portion 4 of the shaft 1. 

10 



Rirther, seal apparatuses S and S constituted by a floating ring 
seal are arranged in an inner diameter side of the supporting inerobers 22a 
and 22b. In other words, the respective floating ring seals are provided 
with rotating side members 40 and 40 and fixed side members 41 and 41. 
In this case, the respective rotating side members 40 and 40 are si^Dported 
to the supporting members 22a and 22b, and the respective fixed side members 
41 and 41 are received by seal si:5porting bodies 42 and 42 firmly fixed 
to the end portions 5a and 5b of the shaft 1 . 

The shaft 1 structured in the manner mentioned above is used for 
the lower roller viieel, and is exposed to a load in a diametrical direction 
(a load in a vertical direction) applied fron the roller 3. Accordingly, 
the recess portions 6 and 6 fonted on the outer peripheral surface of the 
shaft 1 (the outer peripheral surface 4a of the middle portion 4 
corresponding to the roller 3) are fonned on a side to which the load is 
not applied in a direction approximately orthogonal to a load applying 
direction. In this case, since a cross sectional shape in the recess 
portions 6 and 6 is an approximately I shape, and the connection portion 
12 in the vertical direction is arranged along the load applying direction, 
a bending strength in the vertical direction (the vertical direction) is 
great, and it is possible to achieve a sufficient strength required as 
the shaft 1. Further, a weight saving can be achieved at an amount that 
the recess portions 6 and 6 are formed, in ccannparison with the solid shaft. 
In other words, the weight saving can be achieved except the roller slide 
portions in the i^^per portion (the upper circular arc portion 10) and the 
lower portion (the lower circular arc portion 11) which are required for 
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receiving the load irequired for the roller wheel shaft, and the connection 
portion 12 ccjnnecting them. EUrther, on the basis of the wei^t saving, 
it is easy to handle the shaft and it is possible to reduce a manuf actxiring 
cost. 

Further, since the cross sectional shape of the sJiaft is the 
vertically sytnmetrical sheqpe vd.th respect to the shaft axis O, it is easy 
to manufacture the shaft, it is possible to assemble the roller vAieel using 
the roller vSieel shaft in the crawler type traveling c^paratus or the like 
without relation to the vertical attitude, and an excellent workability 
can be obtained. Further, since the peripheral length L of the recess 
porticm 6 is made smaller on the end portion side in the axial direction 
than in the center , portion in the axial direction, it is possible to 
effectively prevent the strength of the supporting portion for the 
rotatably supported roller 3 frcm being lowered. Accordingly, it is 
possible to receive the load applied frcm the roller 3 in a stable state, 
and it is possible to provide a shaft which is excellent in durability 
and can be stably used for a long time. EXarther, since the oil is supplied 
to the recess portion 6 frcm the supply passage 14, it is possible to keep 
a sufficient amount of oil between the shaft 1 and the roller 3, and it 
is possible to achieve a smooth rotaticai of the roller 3. Further, since 
the first throuc^ hole 16 and the second through hole 17 which conrnmicate 
the right and left recess portions 6 and 6 are formed in the COTnection 
portion 12 , it is possible to make a length thereof short, and it is possible 
to sinply form. 

Next, Figs . 7 and 8 show another embodiment . In this case, the recess 
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portion 6 is constituted by a center portion 44 in whidi a peripheral 
dimension is large, and end portions 45 and 45 in vAiich a peripheral 
dimension is shorter than that of the center portion, E\7en in this case, 
a cross sectional shape of the shaft in the recess portions 6 and 6 is 
set to an approximately I shape, as shown in Figs , 9 and 10 . In other words, 
the cross sectional shape of the shaft itientioned above is constituted by 
the vpper circular arc portion 10 on the upper side, the lower circular 
arc portion 11 on the lower side, and the connection portion 12 connecting 
than. Rirther, since the peripheral length L of the recess portion 6 is 
sitaller on the end portion side in the axial direction than in the center 
portion in the axial direction, the vertical length of the connection 
portion 12 is sequentially changed, as shown in Fig. 9 showing a cross 
section along a line E-E in Fig. 8, and Fig. 10 showing a cross section 
alCTig a line F-F in Fig. 8. In this case, since the other structures are 
the same as those of the shaft shown in Figs. 1 and 2, the same reference 
numerals are attached and a description thereof will be omitted. 

Accordingly, in the shaft shown in Figs. 7 and 8, the weight saving 
can be achieved except the roller slide portions in the upper portion (the 
upper circular arc portion 10) and the lower portiOTi (the lower circular 
arc portion 11) which are required for receiving the load required for 
the roller wheel shaft, and the connection portion 12 connecting them. 
Accordingly, it is possible to achieve the sane operatic»is and effects 
as those of the shaft shown in Figs. 1 and 2. 

Next, Fig. 11 shows yet another eanbodiment . In this case, the recess 
portion 6 is formed on a side to vdiich the load is not applied, in a direction 
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approxiinately orthogonal to the load flying direction (the vertical 
directiOTi) of the shaft 1, and a recess portion 46 is also formed in the 
load applying direction. In other words, as is known frcm Fig. 12 showing 
a cross sectional plan view. Fig. 13 showing a cross section along a line 
G-G in Fig. 12, and Fig. 14 showing a cross section along a line H-H in 
Fig. 12, the recess portions 46 and 46 ooinnunicated with a pair of recess 
portions 6 and 6 are provided in a center portion of the middle portion 
4 of the shaft 1 , Accordingly, as shown in Fig. 11 and the like, a peripheral 
recess groove 47 is formed in the center portion in the axial direction 
of the shaft 1. This is because it is not necessary that all the surfaces 
in the load applying direction of the shaft 1 are exposed to the load applied 
frcm the roller 3. The recess portiai 46 is provided in a porticxi vdiidi 
does not correspond to the bush 35 (the outer peripheral surface of the 
shaft 1 in the load applying directicxi to vAiich the load is not applied, 
and the outer peripheral surface being arranged in the load applying 
direction of the center portion in the axial direction) . In this case, 
the recess portic«i 6 is formed in an approximately rectangular sha?3e in 
a side view, as is known from Fig. 11, whereby the peripheral length L 
of the recess portion 6 does not change alaig the axial direction of the 
shaft. In this case, in Figs. 11 to 14, the same reference numerals are 
attached to the same portions as those of the shaft shown in Fig. 1 or 
7, and a description thereof will be emitted. 

Accordingly, in the shaft shown in Figs . 11 to 14, the recess portion 
6 is provided on the side to which the load is not applied, on the outer 
peripheral surface corresponding, to the roller 3, and the recess portion 
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46 is provided in the portion to which the load is not applied, on the 
load applying side. Accordingly, iji the structure in v*iich a thickness 

(a wall thickness) of the connection portion 12 is made larger than that 
of the shaft 1 shown in Fig. 1 or 7, a weight saving can be achieved. 

The description is given of the specific embodiments of the roller 
wheel shaft in accordance with the present invention, however, the present 
invention is not limited to the embodiments mentioned above, and can be 
carried out by variously modifying within the sccpe of the present invention . 
For exanple, the peripheral length of the upper circular arc ixjrtion 10 
may be made shorter than the peripheral length of the lower circular arc 
portiOTi 11, or the peripheral length of the lower circular arc portion 
11 may be inversely made shorter than the peripheral length of the upper 
circular arc portion 10. In other words, the cross sectional shape in the 
recess portion 6 is not necessarily symmetrical with respect to the axis. 
Further, there is a case that the roller v*ieel shaft is arranged in a portion 
in which the load applying direction is not the vertical direction. In 
this case, it is preferable to arrange the circular arc portions 10 and 
11 along the load applying direction, and arrange the recess portion 6 
in a direction ai^roximately orthogonal to the load applying direction. 
In other words, the recess porticai 6 may be arranged on a different surface 
from the surface to vdiich the maximum load is ^jplied. Further, the 
thickness (the wall thickness) of the connection portion 12 can be 
optionally set on the basis of a range of preventing the connection portion 
f ran being bent in a lateral direction daring the use due to its too thin 
thickness, and preventing the weic^it saving from being hardly achieved 
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due to its too tliick thickness . Further, in the embodiments mentioned above, 
a pair of right and left recess portions 6 are provided, however, only 
one recess portion nay be provided. Further, the cross sectional shape 
of the recess portion 6 is not limited to the rectangular shape, and may 
be an approxinately V shape sequentially expanding in an outer diameter 
direction, and the like. Further, in the shaft shown in Fig. 1 or 7, the 
peripheral length L of the recess portion 6 may not be changed along the 
shaft axial direction, and in the shaft 1 shown in FLg. 11, the peripheral 
length L of the recess portion 6 may be changed along the shaft axial 
direction, in the same manner as that of the shaft 1 shown in Fig. 1 or 
7. 
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